Three kinds of solutions to the Dyson-Schwinger equation in the global color symmetry model are summarized, some calculations on the quark condensate and the tensor susceptibility of QCD vacuum are reported.
The global color symmetry model (GCM) was proposed twenty years ago [1] .
As one of the phenomenological models for studying QCD, GCM has been successfully applied to the description of strong interaction physics ( [2] - [21] ). Based on the solution to the Dyson-Schwinger equation obtained in GCM, recent calculation shows that, the value of the tensor susceptibility of QCD vacuum is much smaller than the earlier estimations obtained by QCD sum rules techniques or from chiral constituent quark model [22] . The various calculations based on this solution verify this conclusion [23] . The great discrepancy in the tensor susceptibility is not removed until the new solution to the Dyson-Schwinger equation is found [24] . Later, based on this new solution, the flavor number dependence of quark condensate and tensor susceptibility of the QCD vacuum is checked [25] .
In this work, the two solutions to the Dyson-Schwinger equation will be summarized briefly, and the third solution as well as the corresponding values of quark condensate and tensor susceptibility for different number of flavors will be reported.
The GCM partition function for massless quarks in Euclidean space is
where the GCM action is
Here the gluon 2-point Green's function with Feynman-like gauge is D Applying the standard bosonization procedure, the GCM partition function in terms of the bilocal field integration can be rewritten as
where the action is
with the quark inverse Green's function G −1 defined as
The quantity
Here the Dirac matrix is
γ µ γ 5 ), the color matrix is
, and the flavor matrices for N F = 2 flavors and N F = 3 flavors are respectively
. The vacuum configurations are obtained by minimizing the bilocal action:
δB B0 = 0, which gives
These configurations provide self-energy dressing of the quarks through the defi-
and B(p 2 ) satisfy the Dyson-Schwinger equations
.
The quark Green's function at B θ 0 is given by
One variation of Eqs. (8) and (9) is
where s = p 2 , and
With this solution, we found the value of tensor susceptibility of QCD vacuum is very small [22, 23] .
The second variation of Eqs. (8) and (9) is
With this solution, the great discrepancy in the value of QCD vacuum tensor susceptibility is removed [24, 25] . In general, Eqs. (8) and (9) have the third
where
As in Ref. [1] , the hadron properties follow from considering deviations from these vacuum configurations. If only the isoscalar σ(x) and isovector π(x) fields are considered, the approximate local-field effective action can be written as
where 
it is found that
; (20) and
Usually, the derivative terms involving A ′ , A ′′ and B ′′ in the equations above are dropped [1, 2] . If all the derivative terms are dropped [23, 24, 25] , the expression for f π 2 is simplified to
In this work, we use eq. (23) to fit f π . The self-energy functions A(s) and B(s) are determined from Eqs. (15) and (16), the third variation of Eqs. (8) and (9) . The corresponding values of quark condensate and QCD vacuum tensor susceptibility for two models are calculated and given as below.
The quark condensate is calculated via
Another quantity Π χ (0) to be calculated is defined as
which relates the quark condensate to the tensor susceptibility χ via the defini-
We choose two different gluon propagators as follows. It should be noted that the ultraviolet behavior of them are different from that in QCD [26, 27] . The two models are respectively numbered as model 1:
and model 2:
Here d = 12/(33 − 2N f ). The calculation results for model 1 and model 2 are respectively given in Table 1 and in Table 2 . Table 1: The numerical results for model 1 
